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Densification and grain growth of
microwave sintered WC-Co cemented carbide
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2. School of Materials Science and Engineering, Kunming University of Science and Technology,
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Abstract: Microwave and conventional technology were used to sintering WC-8Co cemented carbide. In order to
research the effects of temperature and holding time on the densification and grain growth of the alloys, experiments with
the temperature in range of 1 000—1 400 °C, and the holding time in range of 0—240 min at 1 400 ‘C were conducted.
The shrinkage, density and grain size of samples were systematically measured to analysis the densification behavior and
the grain growth. The result shows that, in contrast to conventional sintering, microwave sintering enhances the
densification behavior of WC-8Co alloys, and promotes homogeneous microstructure and finer grains. In addition, no
evident influence of holding time on the grain growth of alloys sintered by microwave processing is observed.
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Fig. 1 Curves of sintering shrinkage (a) and density (b) for microwave and conventional sintered samples
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Fig. 2 FESEM images of microwave and conventional sintered samples: (a) Microwave sintering, 1 100 ‘C; (b) Conventional

sintering, 1 100 ‘C; (¢) Microwave sintering, 1 200 ‘C; (d) Conventional sintering, 1 200 ‘C; (¢) Microwave sintering, 1 300 C;

(f) Conventional sintering, 1 300 °C; (g) Microwave sintering, 1 400 “C; (h) Conventional sintering, 1 400 ‘C
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Fig. 4 Microstructures of YG8 cemented carbide with various holding time at 1 400 ‘C under microwave and conventional
sintering: (a) Microwave sintering, 0 min; (b) Microwave sintering, 30 min; (c) Microwave sintering, 120 min; (d) Conventional
sintering, 0 min; (e) Conventional sintering, 30 min; (f) Conventional sintering, 120 min
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Fig. 6 WC grain size—frequency distribution in microwave sintered samples with different holding times: (a) 0 min; (b) 30 min;

(c) 60 min; (d) 120 min
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Fig. 7 Metallographic photos of microwave sintered samples
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